Sunmmary. Barley and pea plants were grown tunder several regimens of different compositions of soil atmosphere, the 0., concentration varying from 0 to 21 % and the CO2 concentration from 0 to 8 %. In absence of CO, the effect of 09 on root length in barley was characterized by equal root lengths within the range of 21 to 7 % 0 and a steep decline between /7 and 0 %. In peas, while showing the same general response, the decline occturred between 14 and 7 % 02. Root numbers of the seminal roots of barley decreased already with reduction in 02 concentration from 21 to 14 %. Dry matter production was affected somewhat differently by 09 and C00 concentration. Dry matter production in barley was reduiced at 14 % 02 while root length decreased between 7 and 0 %. In peas, dry matter production was favored by low (2, 3, 4, 5, 6, 7, 8, 9) . The stusceptibility and limits of tolerance to changes in the concentrations of these gases can be assumed plant specific (4, 5, 9 
Root length is affected by C09 and 02. De- creasing 02 concentrations and increasing CO concentrations cause a reduced root elongation (2, 3, 4, 5, 6, 7, 8, 9) . The stusceptibility and limits of tolerance to changes in the concentrations of these gases can be assumed plant specific (4, 5, 9) . However, there is only limited information on the interactive effects of 02 and 002 on root morphology and dry matter produtction of tops and roots. Fuirthermore, the results seem to be contradicting, especially concerning the limits of tolerance to C00 at falling 02 concentrations. Some investigations show relatively high C02 concentrations tolerated by plants at low levels of 02 with the inhibiting effect occuirring when the C02 c-oncentration exceeds that of the 02 concentration (4, 5, 6, 7 (6) . The investigation of these composition patterns shotuld therefore be of interest.
Materials and Methods
Barley and pea plants were used in the experiments. The plants were grown in containers filled with a mixture of sand and compost. The containers were tuibes with a diameter of 5 cm and a height of 50 cm; the tuTbes were perforated on their entire length so as to ensure equally good gas exchange at all depths. Five tubes were combined in 1 vessel through which the gas mixtures PLANT PHTYSIOL.OGY were forced. The vessels were sealed uising a plastic cover with small slits so that the tops of the plants were in normal air. To mix the gases for the aerationi treatments, air, nitrogen and CO2 from gas cylinders were uise(l. The concentrations of the gases were controlled uLsing a Beckman Oxygell Aniialvser for 02 anid an Infrared Gas Analyser for CO,. Needle valves and flow meters serve(l to conduct the mixinig of the gases. The concentrations were measuiredl before entering the vessels and as a control occasionally at the ouitlet. The flow of the gas mixtuires was kept at 10 liters per hotur. There were only minor deviations amoulnting to 0.5 % CO,, andl correspondlingly lower 02, concentrations. The consequience of the increase in CO2, and decrease in 0,2 within the vessels, (lile to the respiratory activity of the soil, is neglectable for the O., treatments buit should be consi(lered with regard to the CO2 treatiments which are abouit 0.5 % higher than in the gas mixtuires forced into the vessels. There was no water suLpply during the period of dturation of the experiment. When the experiments were finished after 18 days there were no signs of wilting or any growth impairment an(d the sand compost mixtuire was still moist at the deeper parts of the tubes. The 5.41 Ho,wever, the total length decreased at the 0 % level of CO2 from 21 to 14 % 02 while the mean valtues of the lengths of the seminal roots did not show any difference (table I versus table II) . Clearly, the elongation of the individual roots was not affected by the drop in 02 but the number of seminal roots decreased with reduction in the 02 concentration this leading to a smaller total length of the root system.
There was a general agreement between the responses of root length and total dry matter produiction (table III) . However, the correlations between the treatments and the responses were not so strong as in the case of root length. Noticable was the promotive effect in peas produce( by I % CO, at all levels of 02 except 0 % 02.
Discussion
There is a promotive effect of low C02 concentrations utp to 2 % on root length in the absence of 02 or at low 02 concentrations. If this shotuld be a general response to interactive effects of CO2 and 02 it could explain, at least partly, the contradicting results concerning the reaction curves of root length to CO2. The higher tolerance limits normally determined in experimen,ts in soils (4, 5, 6 ) in contrast to water culture results (2, 9) coulld then be cautsed by the low 0, concentrations at the root suirface which have to be assuimed in soils especially under conditions of a water content close to the field capacity. The (lominating effect of the water suction in soils on root length over the reaction to CO2 concentration has been shown by Grable and Danielson (4) . The changing diffulsion conditions for 02
and not the water content may be the controlling factor. This view is stupported by the low tolerance limits to CO2 found by Stolwijk and Thimann (9) in well aerated gravel ctiltulres and the somewhat higher limits found by Geisler (2) Literature Cited
